Chromatin structure at the 3'-boundary of the human beta-globin locus control region hypersensitive site-2.
Chromatin structure was examined at the 3'-boundary region of the human beta-globin locus control region hypersensitive site-2 (LCR HS-2) using several footprinting agents. Erythroid K562 cells (possessing HS-2) were damaged by the footprinting agents: hedamycin, bleomycin and four nitrogen mustard analogues. Purified DNA and non-erythroid HeLa cells (lacking HS-2) were also damaged as controls for comparison with K562 cells. The comparison between intact cells and purified DNA showed several protected regions in K562 cells. A large erythroid-specific protected region of 135 bp was found at the boundary of HS-2. The length of this protected region (135 bp) was close to that of DNA contained in a nucleosome core (146 bp). Another two protected regions were found upstream of the protected region. A 16-bp erythroid-specific footprint co-localised with a GATA-1 motif-this indicated that the GATA-1 protein could be involved in positioning the nucleosome. Further upstream, a 100-bp footprint coincided with an AT-rich region. Thus our footprinting results suggest that the 3'-boundary of LCR HS-2 is flanked by a positioned nucleosome and that an erythroid-specific protein binds to the sequence adjacent to the nucleosome and acts to position the nucleosome at the boundary of the hypersensitive site.